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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICANT: YOUNG HOON, ET AL. ) 

) 

FOR: METHOD OF DEPOSITING THIN FILM USING ) 

ALUMINUM OXIDE ) 



CLAIM FOR PRIORITY 



Mail Stop Patent Application 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Dear Commissioner: 

Enclosed herewith is a certified copy of Korean Patent Application No. 2002-0072380 
filed on November 20, 2002. The enclosed Application is directed to the invention disclosed and 
claimed in the above-identified application. 

Applicants hereby claim the benefit of the filing date of November 20, 2002, of the 
Korean Patent Application No. 2002-0072380, under provisions of 35 U.S.C. 119 and the 
International Convention for the protection of Industrial Property. 
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Respectfully submitted, 



CANTOR COLBURN LLP 



By: 




Date: November 19, 2003 



ja Bae 

Reg. No. (Please see attached) 
Cantor Colbum LLP 
55 Griffin Road South 
Bloomfield, CT 06002 
Telephone: (860) 286-2929 
Fax: (860)286-0115 
PTO Customer No. 23413 
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£ iHMw 3^#* MVnV-^wJ-^ o. 7 j#( w) Aj-ofl AI2O3 

^ ALD ^^#711 (S2); -I- S^V^ , ALD ^#^^l(S2)fe, ^l^>*(14a)l-# 

lOOg/citf ol-y-^) ^-Jtsq- 50sccm <>1# lOOOsccm Jr^-s^ 7}*]^ *\}l*}^-7}^°} 

-2.^* ^>^, ^I2^>*(14b)l-* -f-*H 50sccm lOOOsccm jL-p-^-i; 

lr%^7>^» £-a}^ ^ ^ig^.^(si)<4; ,2.^^ #^.*>jl ^Il^-A>^(i4a) 

!"-§: ^f-SH 50sccm lOOOsccm ^l*}^ 7>*1^- 7>i-I- ^l^>*(14a)*S 

^>*H, -2-^ 2] (SI) ^sq- i-^ 7 >i» 2fl2£-A}^(i4b)## Jf-sH 

a.A>sr>^ ^ 3J)^l^-^l(S2)Sif; 50sccm ojAj- lOOOsccm JL-§-^# 7}^^ ^fle^}-^] 

3*H °l^^r ^2ti>^-7>^<?] TMA-1- ^l2^A>^(i4b)«-^- ^>*>JL, §-aH ^ll^Aj-1- 

(14a) 1:5. 50sccm lOOOsccm 7^^ ff^7}if £-a}s}^ TMA 3X]^^7j] 

(S3)^-; TMA ^ ^^>JL TMA ^1 2}- ^o] 7 }^ *fl2^A>^(i4b) 

# -S-*H £-*>*H., TMA ^#7ll(S3HH<4 ff^7}if 4l*^>t<14a>*S 

-g-A}*}^ TMA 5*|*lt1;7fl(S4);5 ^S)^- ALD *H#-& ^£ 2 ^ oj^- ^^«Vcf. 

[tflSE] 
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Sr^-i-* °l-g-?!: ^^^ y o v ^ {Method for depositing thin film on wafer using 
Aluminum compound} 



£ 4^ ^ MV^aJ-^ofl oXo]X\ t SL^<?] jL#=t ^7H1 ^ ^1 7fl^i jL^i 
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300 ... A]27}±.^ 310 ... *H2t£-§-7>i:^-g-Jf 

320 ... nflo]^^ 7 >>i^^- 400 ... ^7\^^\ 

410 ... 7\^7\^^ 500 ... niMeK! 

^^^HH ^rtb ^^-S^, ^l*>7fl^ TMA(TriMethylAluminum)# 

°l-§-*H ^D]^- AV^PVO. ^3V^ 7 1 <^s Dl - Sj.^---^. ol-g-^l yVnl-^VyJ-^ofl 

JL^S 3]^ ^ 3l*l*Rr ALD -§-*M €^ oj-f-o^H, olofl 7l#^- 

£ #€^ 0 1 1999^ #^ 1999-058541 4) 7l*fl5|<H oicf. ^n]^- x^ej-g- 

f^KrHl 5U<H, 1&5=*|) ^o]7l 7l^ofl ^El^ 

^*fl« 7>^H ^£7> #6>o> tb^. , -S-Cf M-^r ¥^1 ^ 

*r 4°^> $71 ^-^tl- ^^7]- ol^xlJl & 

[^V^o] ol^J17> <5>^ 7l#3 2}-^] 

^nV^VyV^ o. ^ o. s.^ o. s ^ 
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^0020072380 %^ <£t.}: 2003/11/8 

^"cH^, ^^l^l-^(15)ol Lfl#s]fe e)oflEll-^(i2)2l-; ^-71 ^^jE^l-^(i2)^ 

oj-^o] <^^§>7fl -B-^iE^. ^ ^-^^( 13 )sq.; ^-71 ^^(13)31 *}JjL6j) ^Sj^ ^O.^ 
, 7>i^-^(20)S.^-Bi ^5}^ ^ll«>-§-7>^l- #7l 7l^(w)^ ^A>^ t^o} ^ 

^*(14a)^, #7l 7>^^-(20)ig.-ifEi ^2ti}-§-7>^# #7l 7l^r(w)^ #Jf3. & 

A}*}^r cf^r^ ^12^-A>^(i4b)cl A>^)^^(i4);l- i^Hr *V-g-g-7l (10)* °1^-^H 

#7l 7l^(w)^Hl "IHMtet ^2}-^(Al20 3 )^ ^^H, ^<^5L 250°C °1 

7l^^74l(Sl)^; ^l«>-§-7l->isq- ^I2ti>-g-7>il- mji^ o.s. #7] 7l^r( w ) #<*fl £-a>s>o) 
A1 2 0 3 #^-*Rr ALD ^-^^7jl(S2);« Ifm. #71 ALD ^^^Tll (S2)^r, # 

7l ^ll^>^(i4a)l:^: -g-^H ^o]s, lOOg/crf °1#£] ^3E.<4 50sccm o]# lOOOsccm °1*}£) X 

50sccm o]a o v lOOOsccm °1S}£1 JL#^ 7>*1^ l:S-#7>>i» ^-a^}^ ^ H^^A(Sl)^; 
#71 £.^21 f^Kn #71 a||l«-A}*(14a)-§~£ sosccm ©]# lOOOsccm 

#«-#7>^l- #71 *fll£-A}^(i4a)!-S ^V^, fAH #71 
(SlWH^ #71 l:^-#7>^» *1l2-g-A>^(i4b)#^r -f^H ^ #7)} ( S 2) 

50sccm o]# lOOOsccm <>}tt\-2\ JL#^^r 7>^1 ^ a) <H 7>^ofl 3lS}c*j °l=£sl^ ^l2«l-g-7>i: 
$1 TMA« #71 *H2£-A}^(i4b)#^§; -f-^ S-a>*>uL, fX\6% #71 *fl 1S-a}*( 14a 50sccm 
°1# lOOOsccm °l*}o} 7^^ -i-#^7>^# -g-A^}^ TMA ^^^-^(33)^; # 7 1 TMA 

3 ^i&*UL #71 TMA sN#3l(S3HH2l. #7l 7fl5lol7>il- #71 *112£-Al~fr 
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(14b)* -f^H M*H, ^Hl ^7} TMA ^^^(S3)^>H^ ^71 l-#^7>^# # 

71 ^ll^>#(14a)#S TMA sM#7jl(S4);5. ^sqfe ALD *j-°l#-§- *$°]S. 2 s) o) 

# ^sM, <#7] SL^ 3*1*1 #7*1 (Sl)(S2)fe, 0.12: ~ 42 ^JfliflS. £] JL , #7l TMA 

=1^1 #31 (S3)(S4)fe 0.12: - 32 ^vflS. ^£)tt ^-g; IRJO-S. 

<20> Olufl, a o V 7 1 ^^=-(14)^ -R-^TT tf^7fif #7} 7)%M°] ^^(^oflEil-B^ 

#7) 7}^7\^(Ud)^r ^7} 7)#M S>)^0_S. 2\°]S. 50sCCm ^ 

<21> ^-71 H>-g-§-7l(10)S -fr 0 ^^ 5L^ 7\^9\ 

vacuum s]*l#7]l# #7l ALD *W#xfl*f| s.^. ^1#(S1, S2, S3, S4) ^M*} oiojo] 
*1 ^sM, 0.12 -4 2: ^iflS. ^€ 5M. 

W^^-^m m-nV-^-tiJ-^o^ ZLHfl^S £A)tl S^Olcf. 51^* 

SIM- -1-5+^31- ^ 7l^(w)^l ^51^ ^-§-§-71(10)3}-, ^}-§-g-7lS tiV-g- 7 >^# ^*}-7l ^ 

7>^^(20)» 

<24> ti]--O^. 7 l( 10 )^ ) ^ojJE is}xj. ol^-o) ^flolsm #5}^^ 7^°- 71^0] o>^-5L)^ ^ o] ^ ^> 

^(15)ol tfl^^ s]<23jE^^(12)3i)- > ^°3lE^^(12)* i^S] <y-^o] o^^^^j o.^£| 
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H}^ fBl£(13)^, ^3 = (13)5] 33°L3.>H. -fr^^r ^l«>^-7l-^# 71 

^:(w)^ tfJfs &*}f>}^ 4^ ^l^>#(14a)2f, -fr^fe ^l2«>-§-7>^» 7l#(w)3 tf^s 

nf^o] ^2^-A>l-(i4b)4, -B-^Sl^ ^€-7>i(lr#^ 7>>i)» #7l 7l#( w )3j 
(^^^■irgjSl ifl^)o.S cf^o} 7>^7i€"fr(14d)°l A^«flE(i4)f 

7>i^^-(20)^, ^l^>^(i4a)2l- ^li7>iBl-<a(200)-2-S *Hl£b§-7}-^<?] S.^ 

(0 3 )-i- ^-^^71 ^ ^1^7>^^(210)Sf ( ^ll7>^5]-<y(200)^ SL^ 3)X\*}7} 

-£.#2] *1 7>^(l-%^ 7>^)# ^*Rr -2.^^71-^^(220)^-, ^l2^-A>l-(i4b)4 
^l27l-^i^ < ?l (300)^.5. ^l2tiV-§-7l->i<y TMA(TriMethyl Aluminum) 7>i# ^^}7l Jfl^ ^2«]:-g-7> 
^^(310)i4, ^I27>^^<y (300)^5. ^l^lslxl7>^(l-%^7>^)# ^f>}±: ^91^^)7}^ 
^(320)^1-, 7}^^ir(Ud)^- ^7fie}oi (400)^.5. ^^#^(12) MI^H 7l-i7l 

^^*>7l W 7l€.7>i(l-#^7>^)# ^*Kr ^7>^^-(410)« i^-*lcf. 

^ll^-§-7}^^-(210)^, ^(0 3 )-gr t^Rr -2-^^-^(211)4, 
(211HH «MJ€-2-^ *fl<H*fe ^.§MFC(212)S1-, 5L^MFC(212)<Hl^i 4l7>^e|-^l 

(200)^.^51 J^<q ^.^^^^y.(V4)^, _$.^MFC(212HH <£-g-g-7l (10) 

Wr 3-fr*>*l all 7l el- 91 (500)^5 SL^9] Jl-§-# ^/ll^fe ^ «}°1 ^ ^€ w.(V5)« 

i^tf. ^^^^-6-^(211)^ MFC ^ «!l±(Vl)(V2)«- -ff^^r ^(0 2 ) ^ 

^(N 2 )5.^-Ei t^Al 71^ O.^^A^ 7 ](2H a )l- 71-^H, ^a^^ 0.^(211) o.^w-e-1 4 

cf§>7H ^-^51^ iL^uj-ol^^MBjKVS)!- ^ ^^7l7l(214)» 71^ cfl7lS afl 7 1 
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<27> <L^*)7}^^(220)±r, -fr^^r 7] 7}±.{$&$ 7>^)°1 jL-g-ig-g- *H<H*Hr 

^^^7>iMFC(222)^ ( SL&tfx]7}±LWC(222)e)]x] *\]17}^e±<& (200) °-5-£] ^.^^^7^^ 

-Sr/^-H^ ^^^l w lti.(V6)^, -2. ^ ^ *1 7> iMFC ( 222 HH •£-§--§- 7l (10) « 3-8-3}*l 
<&JL yfl7lH^<y(500)^-S.^ SL^xly}^ ^/^.H^ _2.^s1 *1 w}ol sfl^yjj h_( V 7)-I- 

<28> ^2oV-g-7}^^--^(310)^ «*]^H1S. *\^7)3.*\, *\}2*}^7}^2) Qg.<& TMA 7> 

^-g-€ 7ii H^Ei (311)21-, ?flu|^(3ii)s. -R-^sm JL#^ *1H 

*}tt 7fl^^7l-^MFC(312)2l-, 7flMiBl(311)^A^ ^ 27>i el- ^1(300)^.^.^1 TMA 7}i<i] 
£r/-2.H*Kr TMA^^^«.(V9)2l-, 7flM^(311)^l^ ^-§-71(10)* &JH bIMeKI 

(500)^.5.^1 TMA 7\^9\ *#^r TMAwH^^teCVlO)^, 7fl 5H7>iMFC(312)-I- 

7fl£l^7>^l- ^1 27>i o] (300)^.5. 3^ Hi *>7l t!: 7flq ^1 h>o] sfl J±(V11) 
1- 3L^KM=h 7fle]ol7}^MFC(312)2l- ?1HiEK311) ^e|zi 7flH^Ei (311)2}- *fl27>isl-°} 

(300) AH^flr ^4 u lti.(V12)(V13)7> ^}^JL, H«.(V12)(V13)4 7flq^(311) A>o]ofl 3 
71H ^Tf < a u a«-(M1)(M2)(M3)7> ^^mcf. 

<29> D flO]Bl^7>^^(320)^ > -fr^fe ^^^^71-^(1-^7^)^ *lH*Hr 

nfl^l3il^l7>^iMPC(322)4, "\} 0 A*\*}7}^MFC(322)^]*\ z\]27}^<£(300)SLS-9) v\)°}s]x\7}+2) 
*#^r £r/-£-**Hr 1°Js|^1ti(Vl4)4, ^l^l3ilxl7>iMFC(322)^A-l «V-g-g- 7 l (K))# ^-fr^l 
^Jl tifl 71 51-01(500)^.5.^ v])o]^7]7}^2] jL-g-^g- ^r/^.H^ 0}^ H>ol afl ^ J±(V15)« 

<30> ^^.71-^^(410)^, -°-<ysl^ 71 €-7^(^-%^ 7>i)0) ^f-^ 7^7}-^ 

MFC(412)2}-, 7i-E-7}^MFC(412HH ^ ^-7}^5}-ol(400) 7l^-7>i2l jL-p-gr £-/3_h^-tt 
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5H€-7V^ 1 tti-(V17)^ ) ^-&7>>iMFC(412HH *]-§-§- 7} (10)1- ^-fK>*] ^ afl7l (500)J15. 

<31> <^7H, 7}^ 2] ^Hfe MFC I" f-*H ^^^M" O]^ *UHH 

<33> °l-§-^ 7]^(w)^Ml A1 2 0 3 ^"Sr ^W7l ?-]lol3l^.^(15) 

^Hl 71 ^(w)^: *>2M ?1tt 7l^<y-^7fl(Sl)5q-, A1 2 0 3 ^-§-7^t|- 7l^r(w) 

<34> 7l^ja}-c]-^( S1 )^ S.^-«y-(p)£Al)ol ol^2.^.(ul £ A])<Hl^ #1#§H ^-§-§-71 

(10)^ -^-^^1^1 -f ^ol^^-^dS) ^-ofl oJ-sVa]^ ol^^JI, O] C^H^ 7l^(w)Sl 

^llo] ^-^1 ol^<>|^]cf. ol z)^- g}(15) °fl 7l#£r 250t] °l^-°3. 7><I^t}. 

^HHH A>-g-^ 7l 300mm ^-§: 7^1^ ^-IM^clr}. 

<35> tiVHV^3V^.7fl(S2)^ ) ^5Xl^^.^ (si) -+iL^ 7% (S2) ^TMA 5X1^ ^7^1(33) ^TMA 

^^l^:7ll(S4)S ^E]^ ALD 1 41 o)tf ^^o.s*) °1 ^ ^4. °1«- ^Ml^l 

<36> ^^^(SD^r, .2.^ MFC(212)ofl <i)*H lffA5. _£^§: -£.^4 ^ 

y l«.(V4) -* ^Ill7>iel- < ?1(200) ^1^-A>^(i4a)l-^ 7l#( w ) #-a>*>^ , ^1 

°fl ^1 ^ si ^17}^MFC( 322 H db^^l JftAS ^l^]2l^l7>>i(l-%^7}i)l- ufl 
ojsl^yH ti.(Vl4) ^27>^:&l-<y(300) *fl2^ 



23-11 



20020072380 %^ <Qx\: 2003/11/8 

^>*(14b)# -f-*H 7l*( w ) #£..3. ^-a>^^ #7jHt}. oH, lOOg/arf <^1^ 

50sccm °14 V lOOOsccm 7^H, nll<y2l*l7}-i^ 50sccm lOOOsccm 

7^4. £ ^HHH, ^-71 ^2}- Dflo]5Jl^7>^ z}-zj- 300 seem ^ 7> 

<37> £.^sM3:7ll(S2)^, 4.^3] ^7>iMFC( 222)^11 £^ * 

ftAi *1H€ i^^l 7>^d-^ 7 ^)-. ^sl^«lti.(V6) — ^117>^el-<y(200) 
*>*(14a)-§-§- ^-§-8-71(10) vfls. ^Hr>JL, ^Alofl ^^3x]^^7jl(Sl)^l^sq- nfl 

Sl^W^* ^12^-A>^(14b)^- ^><^ 7l#(w) A o V -°3- €-A>§>^ TarTflolt)-. oH, ^3£)^7> 

^ 50sccm ol-AV lOOOsccm 7>^]cf. ^ ^1 6j| ofl a-1 , ^$\x]7}^ 300 seem 

^ *-§-^ 7}^}C}. 

<38> TMA s)^^r^(S3)^, 7fl^<H7>^iMFC(312)«fl If^AS *1H^ 7fls)<>|7> 

^(1"#^7>^)# 7flq>iBl (311)1- ^-fMI tb * , 9]\^o]7}^o]] o^}a| T MA 7}if 

TMA^^«flti.(V9) -* ^l27>i^<y(300) ^l2-g-^}*(14b)l-8: 7}^-( w ) #£.3. ^>*>JL, 

**HI *Hl^>*(14a)#3. ^§^A}7fit ^Tflolcf. oH, 9^o] 7 }^. 50sccm °1 

A o v lOOOsccm o]*|.o} 7>*M > j2.^5i|^7>^ 50sccm lOOOsccm ©1*>^ *-g-^-fr 

7>^14. -g- ^ a] o]HH, 7]] 300 seem ^ JL#^# 7}*H, ^^^^l7>i <*a] 300 

seem ^ *#^-ir 7>^lcf. 

<39> TMA ^^^^1(S4)^, TMA 2) ^-Br TMA 3£) ^ ^KSSHHS}- ?fle)^7> 

7flq^EK311)« ^-B-^l &JI ^2^-A>^-(i4b)l-i -g-*H ^>*H, ^ A H1 TMA 
^(S3)oflAi<4 -f^*}- ^Sl^7>i§- afll£-*HKl4a)l"g- -g-^H ^>*>£r ^Tllolcf. 
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<40> HVnV^aVol ^H , 9\ ^7}iMFC(412)oll Sl^H IftAS *jl<H€ ^ 

^-7>^(##^7>>i)fe 7i^7>^«l«.(V17) 7i^-7>^5|o](400) -7}-^ 14d)^-§: -f-SM 

7]^:(w)^ ^^MfiLS ^>s>^ H>^-3)^>cf. oH, 7l^-7>^^ 50sccm °1^ * 5.^.3. 

*Hfr3l, ^JaHHa^ 450 seem 2] Jl-§-^ 7>^3E^- *Vc|-. 7^7}^ «>-g-§-7l 
iflJjH 7}^^ 7>^7i^ol ^JgO.^ wVnVo] yV-g-g-71 S^ofl 

<41> tc^ 5£) ^,3J)^^;^ (SI) (S2)fe O.l^H 4i£ o}^^ t]4-X\5Qv±. 

aJa^o} 3X)tg^]( S l)^- ^>^JL, ^ 3*1*1 #31 (S2)fe 4^5. *>£t}. a, TMA 

^,3*1*1 #31 (S3)(S4)fe- 0.12: ~ ^iflS <S335ath -& -a 5] TMA ^^(S3)^ 0.2 
*1-^J1, TMA 3il*l(S4)^ 

<42> ol<4 ^©1, «l-^3j-#3l(S2)^ ( iL^^^KSl)^, i^^m^l(S2)^-, TMA ^^cj 

Xl(S3)i4, TMA 3il*l #^1 (S4)7> f>}^2] ALD *>°1#* ^ 7 1^ *}o]§.g. aJ-SJ-bJ-£| 

^Ml* «ti?}*l 

*i ¥^1 ^^Aj o. q.^^ ^jolnf. ojufl a>-§-^ 5.^01 j^e^ 670 seem o^uf. ol^ Qo] 
Ste ^L^# l-S^l^S. ^*>ji ^7} 2) 500 seem t^A]^ 
°fl ^o^H ^1 aflo^-g. ^oIji °X£~2r oicf. 

<44> £ 4 ^ uVnV^^-Wj-^^ olc^^, tj-^ ^ Ol^-g. S.^ ^1^- Aj-EfloflA-l 

.2.^ Jl-§-^* #7l-A]^^ nfl J=L*fl 7fl Aj JlJ2f# £Al^V £#olcf. o^Hfe SL^2] 
300 seem 9^2]- 670 seem ^ofl* tilJU^cf. <#7]v± dH^-i- oj 7 ] fl«H t tflef 78S]^ ALD 
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<45> ^t£o\] £.X\# «><q. go), 300 seem °fl*| 13 itlH £<H*l sg 

64.9 A °H ^iq. ^1°} *Htt 3.3" A °15W. 670 

seem <HMfe 13 i^H ^l^H <2<H^ ¥^1^ ^^"^ 61.7 A°l&a! °H sjji Jf^s}. £| 

51 *}o]±r 0.61 A^l^cf. 

<46> ^-71*1- ofl oj Ei 1- ^#^=°1 670 seem nfl°] tq-ui-^ 

^tMI (61. 7 A)fe 300sccm °153* nfls) ^5-^(64.9A)J±tf ^M-^-i- *r 

Slcf. ZLS^M-, *}o]& SL*\tf 670 seem ^ ^-f°fl 0.61 A o]jL t 300 seem «J 3.3 

<47> 5L 5^r £ 1^ wvnv^av^^. ol-g-tb ^"^^^^ ZlEflHS. £a] # 

£^11^ , 3E. 5*\\*] $r vacuum 3S) ^}» ^ -g-^ wVnV^v^ 0} 7fl ^S|<H 9X^. 

<48> ^lw}-§-7l-^^-^-(210)<Hl>H SL^o] ^-^s)^ -*NH*1 ^«>C»l3fl>i«lti.(V3)^ 

^^(211)^ ^«.(V1, V2)» ^l^tb 7>^^-(20) iflSJ faf <£-g-iL5.*| ^s)^ 

vacuum tf*]^}^ vacuum ^xl^Tfl^ ^7l*V ^ 3i) ^ c^l (SI) , ^ ^1*1 #31 

(S2), TMA ^^^^1(S3), TMA S|^|^(S4) <$2]S) 33H*1 -St 3 -2-3. £ 

^HHHtt -2.^ 3l^m^l(S2)sq- TMA S1^^(S3) ^H^l ^3HH ^^W. °1 ^1 
^*H§^ o. ^3q^(Sl) -> .2.^3) *1 (S2) -> vacuum sl*KV.P) — TMA 2)^ (S3) -» TMA 5^ 



23-14 



20020072380 #^ ^a}: 2003/11/8 

*1(S4) -* vacuum ^^l(V.P) -2-^ ^ -» -£.^3f|*l -> TMA 2)^ 

<49> vacuum *\ a] a] o\] ^ o..g. 7 i ofl 7>i5fo]#^ofl>H 2)^^: «1 3M o> 

H^r, ^l^W-CVl) ^ ^12*€«.(V2) ZLS]Jl ^w>ol^i«lti.(V3)» ^1^1*1- 2.€- ^^-iL 
ti>-§-§-7l(10)S -fr^fe S.^ 7}^°) °l^r 7}^o]^ Jf-^V av-g-7>i 1- 

^3fli«lti.(V3)l- l^fe ^-§-§-71^-2] .^Jr-g-o] -S_-f^ #ol^dl ci -ff-E^l nfl-g- 

°H, vacuum tf*]^ 0.13: ~ 4 s ^tflS ^ ^H^IMfe 1 ^Aj£) 

< 5 o> ^AHlofl^, tiV-§-g- 7 i^ a>o]c #s^-(Side Flow) Bf<y^ ^ 5. ^*I)J= E}Oj 

^ ^ 5L A o v 7lt v vacuum ^^1^ a><^];el e}^^ nfl cj ^ Jl^I- # ^ , 

zl Jls}-^ i^y^l, ^ zl^ji if^] ^ a}^ (Linear ity)-§-°fl M-BH+tf. o] 

^- A o V ^ ^n^L ^V-g-g-71 l-#ol Afo]^ ^ S o. 

i-^iLl} Cl 371 nfl^-olcf. 

<51> vacuum sj^-g. Ol^-^- ^ofl, ^Aj^nVo. ^o.^ 3^ j-o.^. ^. 

^ ^ 5a^. , A>^)Sflc Ef^o)] 0^0^ TMA 7>A, ^-A}*^ -g-A}-£ SL^r^r 7}% 

A <HH A>^^c ^j=L ^-^-uHollA^ BBj-HTfl 3^ A] S) o] 0> ^j-cf. ZLS)]^ 71^-g- 

°1 ^tfltr «fl^l£lJl ^-g-^o] 7}%-#o\) <£o]^ + oJ 7 l oU-g-olc]-. 

<52> zLE^uj- A}Aj- TMA 7\^7\ 7]^ 0 H1 ^-A>^ nfl 7) & S.^^ ^-^H Sa*1 Q 
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«H vacuum ^7>S ^ojcf. 

<53> tV^, sj^l Jl JIB^H ti>-§-7>i *\ *]» vacuum ^ *1 n> AS *H*>7l J±t^ 3^1 

7>i^ D^o] ^}^r *££_7\ $XV\. ZL^^r tiV^-^^ $<^^ ; yVnVo} ^ ^ 

<54> A 0 v^^j. a>sf ^-ol ; ^. yj-^o]] n}^ ALD ^^iJ-'fH ^J-7] *V SL^2) 
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1] 

^01^^.^(15)01 ifl^fe. ej^E^^ (12)21-; ^-71 5l^E^^(12)-a- ii<H 

o] <^*M1 *\$r ^ = (13)^; #7] ^ = (13)51 z>}^ 4&*\S\$? %<LS.*\ , 7} 

*(14a)*K #7] 7>^^(20)S-?-Ei -R-ojs)^ ^ 2 aV-§-7>i# <#7] 7l^( w )^ &A}f>} 
- c^o} ^2^A>^(i4b)ol «§>g*a A) = (14 );-& S#*Hr ^-§--8-71(10)1- °l-g-«H #7l 
7l4(f)^ iH^m #3^(A1 2 0 3 )^- Jfl«H, 

71^21 ?$o]S. 250 °C <>l#o_3. ^ °X5m ^r£^^€ 3*11:3(15) # 

°fl 7l^r( W )* ^^M^lfe 7]^9V^-^^( S1 )^; ^ll^-g-7>>i5q- ^l 2 al;-§-7>^# HIJl^ ^"71 

?lt(w) ^oHl &A}Z}<q A1 2 0 3 f^Kr ALD ^^^7ll(S2);# 3L#*Kii, ^ v 7l ALD 

#7l ^l^>l-(14a)#^- -f-*H aJ^S. 100g/cirf ol^-o) -^;£<2]- 50sccm °1# lOOOsccm 
olSl-2] Jr^-fr 7>x]^ 4iti> -§-7>^9j &A}f>}jL, -fAH -^7l ^l2§A>^(i4b)#* * 

*H 50sccm °1# lOOOsccm °l*l-£l Jr-g.^ 7 }a]^ 1-%^7>>i1- ^a}^ ^ s)^#3l(Sl) 

^; 

A o v 7l _2.€^ ^--g-^i- ^-7] ^U^A>^(i4a)lr# -f-^H 50sccm °1>& lOOOsccm 

ol^ 7}*l^r 7|-^1- Aj- 7 l ^l^-A>^(i4a)#S. £>M-3H , ^aHI aj-71 ^ 

^'EMKSlHM^ A oM ff^7}if ^12^-A>^(14b)#^- -g-A}*}^ ^ 21 ^1 

3:3l(S2)£]-; 
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50sccm o]J£ lOOOsccm 7}*}^ 7fl e| <H 7>^o]l o^s]^- *f|2t&-§-7V 

TMA-& #7l *l)2€-A]-*(14b)M- ^>*VJ1, ^-71 ^lllfA}t(i4 a )t S 

50sccm lOOOsccm 7}^ l-%^7>^» -g-A}^ TMA ^^^.^](S3)^; 

^-71 TMA 2) fa-s\JL #7] TMA 3i)^3;7]KS3HH^ -#7) ^^\o] 7 }^ 

^7) *H2^}*(14b)# -g-^H ^7} TMA 5t|^^HS3)<Hl^i^|- #7] 1- 

%^7>i# #7] ^l^-A>*(i4a)#S ^-a>s>^ TMA 3l^^l(S4);S ^5]^ ALD 3 

^7) £L& 3]^,s]^^-^(Sl)(S2)^, 0.12: ~ 42 ^iflS. ^-71 TMA 

^^1^7jl(S3)(S4)^ 0.12: ~ 32: ^^5. -i^s]^ ^-i- ^^^.S. 2f^-#^r 

2] 

^-71 ALD ^#^^7> ^Jofl 7 >>i7l^#(14d)^ ^71 7l^r(w) 

^<^£ 50sccm o]a o v^ «-^ 7 }^-t ^}t>\^ ^Jl; ^ <g^u)^ 
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3] 

<$7] TMA ♦ ^Sj-fe- 7flu|^Tr 25°C ~ 40 °C 5. -fMsM, 500 cc <*IH 3000 cc °1«> 

#7l #-§--8-71(10)3. 2-^ 7}^S] *f-i- ^^-0.5.^ ol^^l^ vacuum A 

^7] ALD 4o]^ifl6|l ^^ll-CSl, S2, S3, S4) a}o]o] oj^cq t^HH ^3 

, 0.12: -4 2: fJ^iflS -g^Slfe ^-8: iH^lif 2^#^- °l-§- 
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